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CEPHALOPODA OF THE KERMADEC ISLANDS.
BY 8. STILLMAN BERRY.
INTRODUCTION.

The Kermadee Lslands comprize a small archipelago of voleanice
origin, ~ituated in the South Pacific Occan northeast of New Zealand,
to which politically they belong. Being off the beaten path of
commeree, they have been rarely visited, and it is only very recently,
through the activity of various antipodean investigators, that we are
beginning to gain any extended knowledge of their fauna.

So far as cephalopods are concerned, the only species of the fauna
known until the last vear or two are the three octopods which the
Challenger dredged from very deep water in the neighborhood in
1874, and which were therefore reported upon by Hoyle in 188586,

In the spring of 1913 the present writer received from Mr. W. R B,
Oliver, of Aueckland, a small, but what proved to be a very well-
worth-while collection of eephalopods taken on Sunday Island, the
most important member of the group, by Mr. Oliver himself, Mr. Tom
Iredale, and Mr. R. 3. Bell, in 1908 and 19107 At the request of the
sender this colleetion was “worked up” and reported upon in the
Transactions of the Naw Zealand [nstitute for June, 1914, bhut owing
to certain exigencies of preparing and publishing the paper, it proved
impossible to provide illustrations adequate to the material deseribed.

Some months later and too late to be reported upon simultanconsly
with the carlier specimens, Mr. Oliver forwarded me another small
vial of cephalopods, collected as were some of the most unusnal
speeies in the first lot, by Mr. R. S0 Bell, in 1910, Being exceedingly
anxious to sceure additional material of the practically unique
Nematolampas regalis and Abraliopsis astrolineata for further investi-
gation, I overhauled the new specimens with cagerness, Though in
this particular my quest was not fulfilled, the disappointment was '
more than tempered by finding two speeies of genera not represented
in the first collection.  In faet, the collections supplement one another
in such an interesting way that a report upon the second necessarily
involves a greater or less consideration of the first. The present
paper, therefore, is practically a monograph of the cephalopod fuuna
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of the Kermadee Islands as known to date. T have =o indicated in
the title. At the same time the opportunity appears propitious for
publishing a few sketehes and other illustrations additional to those
given in my carlier paper, and T trust the delay has not robbed
them of value.

The new material reported comprises thirteen specimens, which 1
find to be referable to seven species and the same number of genera
and families, as follows:

1 Argonauta speecies (voung).

2 Polypus speeies (voung).

1 Onychoteuthis banksii (Leach) (young).

1 Lampadioteuthis megaleia new genus and species.
1 Abraliopsis ? (young).

G Lucleoteuthis species (young).

1 Megalocranchia pardus, new species.

The two =pecies thus added to the previous list appear to he new
to scicnce.  One of them is s¢ divergent from anything we know
that it is being made the type of a new genus and family. It
1= ~omewhat surprising to find this form similar in many superficial
peculiarities to  the wonderful Nenatolampas regalis  previously
deseribed from Mr. Oliver’s material, and scarcely inferior in interest
to its predecessor, even though the actual relationship of the two
does not appear an especially close one.  For further observations
on these speeies of a somewhat general interest, I would refer the
reader to the concluding remarks offered in conneetion with the
deseription of L. megaleia.

Altogether the results of the exploration of the Sunday Island
heaches by Messrs. Oliver, Iredale, and Bell have been without
precedent, so far as the littoral eapture of eephalopods is eoncerned,
and inevitably cauxes one to ponder what ultimate harvest this
wonderful region holds in store for the teuthologist, that a mere
glimp=e of wave-bound wrack from a single beach should prove so
astoni=hing.

A complete list of all the cephalopods thus far known from the
waters of the Kermadee Islands, with the number of specimens
reported on, is given in the following table:

SYNOPR1s OF TE CEPHALOPODA OF THE KERMADEC ISLANDS,

Depth in Hoyle Iredale Berry Berry
fathoms.  1885-86. 1910. 1914. 1916.
Family CirroTECTHID.E—
Staurotenthis  meangensis
(Hoyley . . . . .. .. 600 1
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Depth in
fathoms.

Family AMPHITRETID.E—
Amphitretus pelagicus
Hoyle

Family ArcoNavTiDe—
Argonanta argo Linné
Argonanta nodosa Solander
drgonauta (species)

Fianily PoLypropip.s—
Polypus oliveri Berry
Polypus kermadecensts

Berry
Polypus (voung of various
speries) . . : ;
Maoxschites challenger? Berry

Family SeirvLine—
Spirula spirala (Linnd) ..

Fumily OxyenoTevriipy —
Orychoteulhis bunksi
(Leach)

Family LycoTivTnina—
Nematolumpus  regalis
Berry
Fumily LavpapioTEUTHID.E
Lampadioteuthis  megalcia
Berry . -
Family ExorvoTerninne —
Abralin astrolincata Berry
Abralwpsis |species)
Family OMyasTREPHIDE
Sthenoteulthes bartramid
Lesieur)
Foueleotenthis (spevcies
Family Craxcnnp.y—
Meqgalovranehin pardus
Berry
Faruily Navrininy —
Naulilus pompilins Linnd
Nawtilus macromphatus
Sowerby

Toral .~{n-t'inn-us Y-
porte
The fauna outlined in
a~ follows:

OcTorony
Myorsiba
(Foorsipa
TETRANRANCIIATA

Totul

SCIENCES OF

oyle
1555-56.

520 1
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N

3

the table may eonveniently

Families. Cienera.

I 5
1 i
(3 S
I i
12 15

PHILADELPHIA.

Iredale
1010.

47

Berry
1011,

Berry
149106.

o

&l 1.3

be summarized

Specirs W th
photogente

\\lwi'u B orgah-
n (
'l [
N -
2 (ll
I~ N



PROCEEDINGS OF THE ACADEMY OF [I'eb.,

-—
o

NeEw Terms Prorosgn.

The following taxonomie terms are used for the first time in the
present paper:
Moschites challengerd, new name (for Iledone verrucosa Hoyle, 1886,

m part, not of Verrill, 1881).

Lampadioteuthidee, new family.
Lawmpadioteuthis megaleiu, new genus and species.
Fucleoteuthis, new genus (for Symplectoleuthis luminosa Sasaki, 1915).

Megalocranchia pardus, new species.
Verrilliteuthis, new genus (for Desmoteuthis Verrill, December, 1881,
in part, not of Vernill, February, 1881).

SYSTEMATIC REVIEW OF THE SPECIES.
Order DIBRANCHIATA.
Suborder OCTOPODA.
Family CIRROTEUTHID Z&.
Genus STAUROTEUTHIS Verrill, 1879,
1. Stauroteuthis meangensis (Hoyle, 1885).

1385.0'(5_"{170{( uthis mcangensis Hoyle, Ann. and Mag. Nat. Hist., (5), 15,
1&}5‘);;),~.('i',—r(,{. uthts meangensis Hoyle, Proe. Roy. Soe. Iidinb., 13, p. 111.
1886, Cirroteuthis meangensis Hoyle, Challenger Rep., p. 63, pl. 9, figs.

12, 13; pl. 11, figs. 1, 2; pl. 13, figs. 5, 6.
1904. Staurotenthis mcangensis Hoyle, Bull. Mus. Comp. Zool., 43, p. 5.

One yvoung specimen was taken by the Challenger in 600 fathoms,
north of the Kermadec Islands.

Family AMPHITRETID Z.
Genus AMPHITRETUS Hoyle, 1885.

2. Amphitretus pelagicus Hoyle, 1585,
1885, Amphilretus pelagicus Hoyle, Ann. and Mag. Nat. Hist., (5), 15, p. 235.
1885. Amphitretus pelagicus Hoyle, Narrative Chall. Exp., 1, p. 271, fig. 106.
1885, Amphitretus pelagicus Hoyle, Proe. Roy. Soc. Edinb., 13, p. 113, fig.
1886. Amphitrelus pelagicus Hoyle, Challenger Rep., p. 67, pl. 9, figs. 7-9.

The type locality of this species is 29° 55" S. Lat., 178° 14’ W.
Long., off the Kermadec Islands. Here one speeimen was dredged
by the Challenger in 520 fathoms.

Family ARGONAUTIDA&E.
Genus ARGONAUTA Linné, 1758,

3. Argonauta argo Linné, 1755

1758. Argonauta Argo Linné, Syst. Nat., cd. X p. 708,
1910. Argonauta argo lredale, Proe. Malae. Soe., 9, pp. 70, 72.
1915. Argonauta argo Oliver, Trans. N. Z. Inst., 47, p. 560.

Iredale and Oliver reeord a few shells of this species washed up on
the beaches of Sunday Island. Comparison should probably be
made with A. pacifica Dall and A. grandiformis Perry.
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4. Argonauta mnodosa Solander, 1756,

1786. Argonanta vodosa Solander, Portland Cat., p. Y6, Na. 2120.
1910, Argonauta nodosa Tredale, Proe. Malae. Soc., 9, pp. 70, 72,
1015, Argonnuta nodosa Oliver, Trans, N, Z. Iusi., 47, p. 560,

Both Iredale and Oliver state that animals and shells of this speeies
are oceasionally washed to land at Sunday Island.
Argonauta species.  PLVIE, fig. 1.

1914, Argonanta .~[.). Berey, Trans, N. 7 lust, 16, p. 135,

A very =mall female without a =hell [S. S0 Bl 420] colleeted by
Bell in 1910 iz presumably the same species as the specimens already
reported in the paper cited. A photograph of one of the former
speeimens, <howing the hectocotvlus de situ within the mantle
cavity of the female, is now given as fig. 1 on Plate VI,

Oliver (1915, p. 560) suggests that these specimens are to he
referred to . nodosa Solander,

Iiuily POLYPODID A
Genis POLYPUS Selaeuder, 1751
5. Polypus oliveri Berry, 1914 PL VI, tge 2
1914, Polypus oliverd Berry, Trans, N. Z. Inst,, 46, po 1306,
1915, Polypus olivers Olver, Trans, N7 Tnst, 17, pp. Hi0, Sid.
As this speeies has not heen figured, the matter is remedicd by the
photograph reproduecd in the accompanying plate.
6. Polypus kermadecensis I3 rr . 111
1914, Polypus kermadeceras Boes, Treans, N7 Inst, 46, po 138, pls 7, 8

Polypus speeies | Young
Two very juvenile Polypi in the sceond colleetion eannot yet he
determined [S.50 BL 131,

Genter MOSCHITES Schneuler, 1751
7. Moschites challengeri nvw v
ISSB. Llodore verrncoca Hovle, we part, Chadleugzer Rep, po 104 ot of
Verrdl, Bull Mus Cotap Zool | S0 po 105
One specimen was dredged off the Kermadees in 630 fathoms by
the Challenger, and reported by Hovle as the Mlantic M.overrucosa
(NVerrill), 1 have long felt grave donbts as ta the correctpness of
Hoyle's determination. The Kermpedee Islands and  the eastern
const of the United States are loealities <o extremely remote and
isolated from one another, that <uch an anonedons distribntion for
a erawling, bottom-loving <pecies of this <ort scems o gorrore at least
doubtful.  Fortunately we have Hoyvle's express statement tlert the
Challenger speeinen has the extremity of the heetocotylized arm
[ \
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formed like that of an Octopus rather than like that of an KEledone,
as shown in Verrill's figure.”  In the hght of our present knowledge
that even relatively slight differences in the strueture of the heeto-
cotvlus are important in distinguishing species, there is evidently
available here a =uflicient diagnostic eharacter to separate the two
forms. .\ new name therefore seems expedient for the Kermadee
species,
Suborder DECAPODA.
Division MYOPSIDA.

Faumily SPIRULIDAR.
Genus SPIRULA Lamarck, 1799.
8. Spirula spirula (Linné, 175%).

1755, Neawtilus spirule Linné, Syst. Nult., ed. X, p. 710.
1910. Spirula spirula Lreduale, Proe. Malac. Soc., 9, pp. 70, 72,
1915. Spirula spirda Oliver, Trans. N. Z. Inst., 47, p. 558.

Oliver states that dead shells are abundant on the Sunday Island
beaches, oceasionally with portions of the antmal.

Division EGOPSIDA,

Fawmily ONYCHOTEU THID Z&.
Genus ONYCHOTEUTHIS Lichtenstein, 1818,

9. Onychoteuthis banksii (Leach, 1817).
INIT. Loligo Banskii Leach, Zool, Mise., 3, p. 141,
IN26. Onychoteuthis Banskit ¥érussae, Annales Sci. Nat., (1), 7, p. 151.
1914. Onychoteuthis bankse Berry, Trans. N. Z. Inst., 406, p. 139.
A voung specimen of this species is in the present collection
. 3. B.a22]
Family LYCOTEUTHID ZB.
Genus NEMATOLAMPAS Berry, 1913,
10. Nematolampas regalis Berry, 1913.  PL VIT; PL VIII, fig. 5.

1913, Newatolampas regalis Berry, Biol. Bull., 25, p. 208, text fig. 1.
1914, Nematolampas regalis Berry, Trans. N. Z. Inst., 46, p. 140, text figs.
1-4, Pl IX.

Sketehes are now given of one of the curious hood-shaped suckers
which appear along the distal regions of the arms, and also of a
portion of the gladius (figs. 1-3).

The gladius of this species, as shown by a few fragments extracted
from the poorly preserved paratype (3. S0 B. 410), is exeeedingly
slender and vonsists of little but the narrow rhachis. The wings
are narrow and set very obliquely, so that the ventral concavity is
unusually narrow and deep. They finally terminate in a very
small. delicate, spoon-shaped cone, which is supported by a small,
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zolid, distinctly bulbous swelling at the extreme base of the slender
rhachis (figs. 2, 3).

Fige 1. Fig. 2. Fig. 3.

Fig. 1.—Nemalotampas regalis, eamera sketeh of sucker from distal portion of
right third arm [409], from mount in balsam, X 70.

Fig. 2.—Nematolampas regalis, oblique ventral view of posterior extremity of
gladius [410], camera drawing, X 20.

Fig, 3.—Oblique dor=al view of same, same scale.

I'amily LAMPADIOTEUTHIDZE new family.

Squids of small size, with terminal, sagittate fins,  Arms with
two rows of suckers. Teutacle elubs with four rows of suckers.
No hooks present on cither arms or tentacles.  Bueeal membrane
eight-pointed.  Gladius with lateral wings, but no terminal cone.
Luminous organs present in the pallinl chamber, on the eveball,
along the stalk of the tentacles, and at the base of the tentacles,

For the present the characters of the new family must be drawn
from those of the type genus alone, so no doubt important emenda-
tion must later take place.

I would tentatively place the Lwwpadioteuthdde hetween  the
Lycoteidhida on the one hand and the Eroplotewthida on the other.
The group cannot be referred to the Lycoteuthide on acconnt of the
entirely different construction of the gladii.  Some  teuthologists
may prefer to place it with the Euoploteuthide, Imt it secems to me
that the complete lack of hooks or modified suckers on either tenta-
cles or arms produces an anomaly fatal to this arrangement.  Of
course a fuller knowledge of the anatomy of all these forms than is
now possible ix as likely as not to bring about an entirely different
classification, but 1 think the ane adopted is for the meanwhile the
most reasonable.
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Genus LAMPADIOTEUTHIS new genus.

Body loliginiform.  Fins broad, subsagittate, terminal; slightly
surpassing the body posteriorly.

Arms with two rows of minute suckers, but no hooks. Tentacle
elubs not expanded; armed with four rows of small suckers.

Buceal membrane cight-pointed, pale in color, but dotted with
numerous dark chromatophores hetween the trabeculwe, .

Photogenie organs richly developed; their distribution being as
follows: 1. One at the extreme base of each tentacle and four
along the stalk. 2. A longitudinal series of three large organs on
the ventral side of the eveball (of which the median is notably the
smallest) and a single similar organ on the
evelid just back of the opening. 3. Five in-
trapallial organs, including 2 anal, 2 branchial
(very large), and 1 abdominal organ. No
luminous organs have been identified any-
where in the outer integument of the arms,
head, or mantle.

Gladius comprising a rapidly tapering rha-
chiz, free in front, but with delicate, somewhat
broadly angular wings along its posterior two-
thirds.

Type.—The following species.

11. Lampadioteuthis megaleia newspecies. PLVIIL figs. 1-4.

Animal small. Mantle firm, fleshy, eylindro-
conic in  outline; in front rather flaring,
thenee tapering quickly to a point.  Fins
large and fairly thick in proportion to the
small size of the body; shghtly more than
half as long as the mantle; ecach fin about a
fiftth longer than wide; strongly united, in the
median line posteriorly, where they extend
slightly past the tip of the mantle; triangular,
the posterior margins nearly  straight and
Fig. 4.~ Lampadioten- — converging to a very obtuse point; anterior

f:‘]l"u’;"’]:"’l’f;i’,’; r:‘l')'r‘(‘: margins almost straight on the outward edges,

sentation of entire  but somewhat squarely arcuate in front, and
animal from the ven- ¢, 0,00 descending toward the body so as to
tral aspeet, to show

the distribution of form small lobes.

l‘_y}:'lfh'l’i'l‘)’(',::‘t'“:']’i‘lillij:;'l Head large, almost as wide as the flaring

mantle opening, and wider than the body is

size.
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near the middle; strongly compressed; flattencd above, somewhat de-
pressed below between the large, rounded eyes. Funnel broad,
rather flat and short, not extending to the middle of the eyes; valved,
the valve appearing as a very delicate, erescentic, pocket-like mem-
brane on the inner dorsal wall a little way beliind the aperture.
Funnel organ not eastly made out in the material available, although
the A-shaped median organ of the dorsal wall is evident (fig. 6).

Funnel locking cartilages straight, simple, pointed anteriorly, but
rounded truncate at the other end, and otherwise of nearly even
width; grooves shallow, simple, straight; margins raised and reflexed
(fig. 7). Slender ridges on the mantle correspond as usual.

Fie. 7.

Fie. O.Lampadioteuthis megaleia, outline sketel of the funnel region (1146],

X 2%, an., anus; phot., anal photophores; v, valve; voo., median pad

of fuunel organ. ;
Fig. 7. —Lampadiotenthis megalin, camera outline of left fuaunel eartilage, [116),

A S.

SNessile arns little attenuate, the longest over two-thirds as long as
the mantle; uncequal; somewhat mutilated in the specimen at hand,
but the formula of relative length apparently 3=2, 4, 1; dorsal arms
notably shorter and less robust than the remainder.  Outer margin
of ventral and third arms keeled, the second pair more obseurely so,
and the dorsal pair merely angled.  On all the arms except the
dorsal pair the keel terminates in a very delicate, (ransparent carina
of membrane.  The third arms in particalar bear a strongly trabecu-
late byaline membrane along their ventral margins, though all the
artns possess well-developed swimming membranes homologous with
these. Sucker-bearing portion of arms compressed;  the suckers

\
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in two rows, minute on all the arms, but exeessively so on the ventral
pair.  On a horny ring from one of the distal suckers of the left
third arm, 1T count =even teeth along the upper margin, the central
ones expecially being long, slender, closely =paced, and rather bluntly
pointed.

Tentacles evlindrieal, over twice ax long as the arms; robust at
base, thenee tapering rapidly to the <lender club, which is searcely
or not at all expanded (PL. V11T, fig. 3). Suckers of club in four mueh
compressed rows; minute; basin-shaped: the horny rings of the
largest armed with 913 slender acute teeth along the upper semi-

circumference (figs. 8§, 9).
SIS
L y =z

Fig. S. Fig. 9. Fig. 10.

Fig. S.—Lampadiotcuthis megaleia, oral view of a median sucker from the left
tentacle elub of the type [416], X 70, camera outline from a mount
in balsam.

Fig. 9.—Lampadiolcuthis megaleia, nearly apical view of a similar sucker {416],
X 70, camera outline from a mount in balsamn.

Fig. 10.—Lampadioteuthis megaleia, optical section of second photophore from
base of left tentacle of type [416], camera sketech from mount in
balsam, X 15.

Buccal membrane cight-pointed; the lappets light colored, but
the delicate intervening membranes dotted on the outside with dark,
wine-colored to brownish chromatophores.

iz, %5, Tig. 11.
Fig. 5.—Lampadioteuthis megaleia, left eveball, seen from below in ontline,
showing position of photophores, X 1%,
Fig. 11.—Lampadioteuthis megaleia, basal photophore from left tentacle of type
[416), seen in optical section, X 15, camera sketch from mount in balsam;
chr., chromatophores: phot., photogenic organ; st., stalk of samne.
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Subocular photophores large, circular in outline, whitixh; four
in number on each eye: three, of which the median is somewhat the
smallest, occupy the usual situs on the ventral periphery: the fourth
ix larger than any of these, and situated just within the boundary
of the pupil, at a point almost exaetly behind the centre of the lens
(fig. 5).

A =eries of four large ovoid photophores appears embedded in the
stalk of each tentacle below the elub, the three proximal ones occupy-
ing the proximal half of the tentacle, the distal one somewhat isolated
from the others and near the club. At the extreme base of the
tentacle horne on a =hort stalk on itz outer side appears a spherical
photophore, which is almost wholly concealed in preserved specimens
by the tentacular <heath. It ix distinetly larger than even the most
proximal of the organs just deseribed, and judging from its outward
appearance only I think it will prove to be entirely different in
structure text fig. 11 (Pl VIILI, fig. 4).

A

\‘A‘\ ///
A,
Blig: 12) Fig. 13 e 11

Fig, 12~ Lam padiote uthes megale, camera deawimge of gladias of type TH16H
dorsal aspeet, # 3.

Fig. 13 —~Lampudiotenthns megalost, vemtrnl view  of posterior extremiy of
gladius [416], 7 IS, camern <keieh,

Fig. 11 <Dorsal view of slane, same seale.
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In addition to the above are the following intrapallial luminous
vrgans~: 1. A roundizh, swaollen, brownish organ on each side of
the cavity, a little behind the anus. 20 A very large, elongate-
pyriform, bright, silvery organ at the base of cach gill, near the
middle of the cavity. 3. A bright silvery tuberele, Jarger than the
anal organs, but very much smaller than the branchial, situated
behind the viseera in the medio-ventral line nearly at the tip of the
body (fig. 4). -

Gladius of simple Enoploteuthid structure, the rhachis free in
front and broadest at the apex; thence tapering quite rapidly to a
narrow point; wings thin and delicate, sharply angled in front of
their middle, where cach is about three times as wide as is the stem
at the =ame level: they extend along the posterior two-thirds of the
aladius, terminating around the point of the rhachis to form a slight
posterior concavity, which 1s hardly spoon shaped, and is certainly
not to be called a cone (figs. 12-14).

Color in alecohol: mantle brownish white, dotted with pale c¢hro-
matophores; head and ventral aspeet of the funnel darker, due to
the more numerous dark chromatophores; eves dark slate color,
the lenses pearly white; arms and tentacles pale like the mantle.

Type.—\ rather poorly preserved female (7) [S. S0 B, 416]. It
1= minus one tentacle, and a little macerated, but is in good enough
condition to be deseribed asx above.

Type Locality.—A beach on Sunday Island, where the single
specimen was picked up by Mr. R. 2. Bell in 1910.

Measurcments.

nin.
Total length -85
Length of mantle, dorsal 30
Tip of body to base of dorsal arms 39
Length of fins, extreme 17
Width of fin 14
Width across finx .30
Anterior width of mantle 15
Width of neck 7
Width across eyes 14
Length of head ) 10
Length of funnel 9
Length of right dorsal arin 17
Length of left dorsal arm 154
Length of right second armn 134
Length of left second arm 20+
Length of right third arm 164
Length of left third arin 21+
Length of right ventral arm 22
Length of left ventral arin 22
Length of right tentaele 244
Length of left tentacle 47

Length of elub of left tentacle 7
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Remarks—In spite of its wholly dissimilar gladius, this little
species reminds one more strongly of the two Lycoteuthid genera,
Lycoteuthis and Nematolampas, than any other group. and this 1=
probably due to the one fact, more than any other. that the photo-
genic complexes are so strikingly similar. That of the L. megaleia
ix accordingly summed up in the accompanying table, which also
repeats the figures for L. diadema and N. regalis given in my carlier
paper.

i AV Il
Position of Photophores. diadema. regalis. megaleia.
On eyes:
Ventral periphery 10 10 G
Lateral . . 2
On arms:
Tips of dorsal arms 2
Tips of dorso-lateral arms .. £
Ventro-lateral arms RS
On tentacles:
At base 2
Along the stalk 4 1 S
Within padlial chamber:
Anal 0 X 2
Branchial 2 2 2
Abdominal! 1 t 1
Posterior extremity of body e
Total 28 90 - 28

Although in each of the three species subocular, tentacular, and
intrapallial organs are well developed, the tahle helps to emphasize
differences which may be more important than the similarities.
Then again, although [ have not yet had opportumity to work out
the histology of any of these struetures in Lampadiotenthis, the
external appearance of its tentacular photophiores is not at all Hike
the deep-seated organs of the Lyeoteuthids, while the curious orguns
protruding from the base of the tentacles fail to resemble anything
known to me.  The single pair of enormous silvery photophores at
the base of the gills is also distinetive as contrasted with the belt of
five smaller organs possessed by the Lycoteuthid genera.

The oceasion i very tempting to add a little generalizing on the
possible signiftcance of sueh striking dilferences in the luminous
pattern of cephalopods, especially sinee the constituent organs are
~0 evidently polyphyletie in origin, but this had best be reserved
for some future opportunity.

"I have followed prevailing nsage in classifying the scries of three organs
situaled between the branchial pair o Lycoteuthis and N ematolam s as abdom-

nal, though it secmns 10 me more rational to consider thenr m relation with the
branchial organs than witl the isolared posterior organ.
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At any rate it is remarkable that the Sunday Island heaches
should yicld =0 extensive a series of bizarre types, and that with

the exception of an ammastre-
phid every squid colleeted
there is the possessor of syvs-
tems of dermal organs which
we must assume are photo-
genie.

Famnily ENOPLOTEUTHID A,
Genus ABRALIA Gray, 1819,

Pty

Fig. 16, —Abralia
astrolincata, la-

OO 12. Abralia astrolineata Berry, 1911. ill()(lll "‘.il‘;‘)‘]'""]f ”‘““}
N ’ : ol fr HISE O
a 1014, Abralia astrolineata

right tentacle

Berry, Trans. N. Z. [ust,, 46, clab [10S], X 30,

Od p. 115, pl. 10. camer drawing
= . . ; 2
An illustration of the ten- from mount in
\ i : . balsam.
o \ tacle club of this species is
ety \ supplied in fig. 15, and of a hook therefrom in fig.

16.

The statement on p. 145 of the original de-
~cription regarding the diserepaney in the num-
her of hooks on the two tentacle c¢lubs of the

type specimen i just reversed; the right elub
(OS] XS mainly (hgws g fifth hook, the left only the four large
a camera draw-
me. 0ones,

l'ig. 15.—Abralia
astrolineata, inner
fuce of right 1en-
tacle elub of 1ype

Genus ABRALIOPSIS Joubin, 1806,
13. ? Abraliopsis hoylei | Plefier, Issd). PLIX, fig. 1.
21884, Enoplotcathis Hoyler Pleffer, Ceph. Hamburg Mus,, p. 17, fig. 22-221.
21896, Abraliopsis Hoyle: Joubin, Bull. Soe. Sei. Ouest, 5, p. 33, ete.
191 L. 2 braliopses hoyletr Berry, Trans. N, Z. Tust., 46, p. 148,
The =pecimen previously recorded [S. N0 B. 400] is now figured
on Pl. IX, fig. 1.

Abraliopsis b species. Pl IX, fig. 3.

A =mall abralioid in the second collection offers some interesting
peculiarities [R. 30 B, 419], and I am not certain that it represents
the =ame =peeies as the preeeding, though this will quite likely prove
to be the ease in the end.

The only doubtful character ix that cach arm of the ventral pair
appears to terminate in a slender filament instead of the usual
beaded photophores;, but these filaments are quite badly damaged
in the specimen <o that their exaet nature is difficult to make out.
The two rows of hooks on the ventral arins persist even onto the
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base of the filaments.
Abraliopsis.
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Otherwize the specimen is a fairly typical

The tentacle club much resembles that of the preceding, as de-

‘o
|6 \

Fig. 17.—Abraliop-
sty (?), inner face
of right tentacle
elub of young

specimen [419],
A 15, free-hand
sketeh from

mount in balsam.
The arrangement
and number of
the distal suckers
i~ only approxi-
s led.

seribed in my former paper.
There are four large slender
hooks in the ventral row, and
three (or four ?) small ones in
the dorsal row, the latter being
succeeded proximally by two
minute =uckers.  The distal
portion of the club is occupied

Fig. 18— thraliop-
sts (7, Iateral
view of large
hook from lef
tentacle e¢lub
FHEOT, > 30, enin-
era drawing from
mount in bal<am.

by the usual four rows of <mall
stickers. [ can make out only
two suckers in the fixing ap-
paratus (figs. 17, 18).

The photogenic organs of the mantle are dis-
tributed longitudinally in bands and lines. There
i« a conspicunus, clearly defined space free of
photophores ulong the medio-ventral line. Bound-
ing this on cither side is a roughly trizerial,
band-like ageregation of photogenie organs, the
tend to

which be larger

This band is succeeded

central members of
than the lateral ones.
laterally by a single series of large and =mall
photophores, more or alternation. A
weak series of small organs is then followed by

less in

a very distinet single line of photophores, beyond
which the organs are seattering and less regular.
There are cight rows on the ventral aspect of
the head, and the rudiments of perhaps as many

on the funnel,  Euaeh central arm hears two rows,

The two terminal photophores of the subocular group are con-

spicuously larger than the three median anes, and of the Tatter the

central organ is in its turn a little the largest.

14. Sthenoteuthis bartramii

I'zimily OMMASTREPHID A5,
Genus STHENOTEUTHIS Verrdl, 1550

lLawueur, 18211,

I1N21. Laliqo huarteame Lesueur, Jour. Aead. Nat, Ser Plula, 20 po 90, plo ¢
1SS, Sthenotenthis Bartramed NVerrll, Trans, Conn, Nead. Ser 5, po 224
1011, Sthenoteithix bartramn Berey, Trans, No 7. Tonst, 6, po BIS
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Genus SYMPLECTOTEUTHIS Pfeffer, 1900,

.Symplectoteuthis oualaniensis (lesson, 1530).] .
IN30. Loli jo ovaluniensis Lesson, *Zoal. Voy. Coquille, p. 210, pl. 1, fig. 2.

1900, Symplectoteuthis oualaniensis Pleffer, Synops. Qhzops. Ceph., p. 150,
It now appears that my reference of certain of the Kermadee
squids (o this species was premature (see further note below), despite
the faet that the islands lie well within its probable range.

Genus EUCLEOTEUTHIS new genus.?
15. Eucleoteuthis species (young 7).

1914, Symplectote uthis onalaniensis Berry, Trans. N. Z. Inst., 16, p. 148
(mot Loligo oualaniensis Lesson, 1830).

With the exeception of the smallest, whieh *may prove to be a
genuine Symplectoteuthis, six quite small and rather poorly preserved
Ommastrephids in the second collection sent me [S. S, B, 421] are
apparently referable here. A\ reéxamination of the similar speeimens
previously reported as S. oualaniensis, m the light of Sasaki’s recent
work (see appended footnote), shows that these likewise should be
included in the newer genus.  On all, with the single exeeption noted,
the supposed photogenie tissue is evident as a pair of narrow whitish
bands running along the ventral aspect of the body, much as in
E. Luminosa, though apparently not interrupted as in that species.
In some of the specimens a pale oval macula may be made out near
the mantle margin and just outside the line of the bands, but in no
‘ase have the maculie at the base of the ventral arms been identified.
Numerous other differences in the outline of the photogenie organs,
their distribution, the shape of the fins and body, and the proportions

*In a reeent paper (**On three interesting new agopsids from the Bay of
Sagami, ” Jour. Coll. Agric., Tohoku Imper. Univ., Sapporo, v. 6, pp. 131-150,
pl. 4), Madoka Sasaki describes and beautifully illustrates a very remarkable
tuminons squid from 700 fathoms, off Misaki, Japan, to which he attaches the
name  Symplectotenthis biminose. The ereature is absolutely unique among
deseribed cephalopods in the fact that the prineipal photogenie organs, instead
of being ~small spherical or ovoid eysts as in most agopsids, take the form of a
pair of narrow, zone-like bands, extending with but two interruptions along the
ventral aspeet of the mantle for nearly its entire length. A pair of smaller
macula: of similar character lie outside the terminal segments of the bands near
the anterior margin, and a larger, ovoid, transverse organ appears at the base
of each ventral arm.  While the photogenic property of these curious structures
does not appear to have been observed in the living animal, Sasaki infers such a
function from their histology. It seems to me that these characters, coupled
with several minor features, among which may he noted the unidentate horny
rings of the larger tentacular suckers, are sufficient to quite preclude the proper
reference of this species to Symplectotenthis, 1 genus not known to possess any
Iiminous properties, and in which the larger tentacular rings are multidentate.
Having conveyed these opinions to Prof. Sasaki and ascertained that he has no
present intention of altering his original disposition of the species, I now propose,
with his eourteous permission, the new genus Eucleotewthis, with S. Luminosa
Nasaki as type.
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of the arms are evident, o that it seems possible that an undeseribed
species of the genus is before us. The largest of the specimens,
however, has a mantle length of only 41 mm., and since we know
nothing of the yvounger stages of £. luminosa, while the condition of
our own material leaves much to be desired, a more detailed con-
sideration of the speciology will hest be deferred for the present.

Family CRANCHIID A.
" Genns MEGALOCRANCHIA Pfeffer, 1384,
16. Megalocranchia. pardus new speeies. Pl LN, fig. 2.

Small; clongate cask-shaped.  Mantle thin, smooth, saccular,
membranous, muech inflated; itz greatest cireumference near the
middle, thence tapering shightly “anteriorly and more =0 behind,
where it comes to an acute point between the fins; maximum width
of mantle distinetly less than half the length.  Fins small, about
three-tenths as long as the body: thin; =emicircular; barely con-
tinuous around the point of the mantle, which they exeeed for about
a third of their length; posterior eleft deep and very narrow.  Anterior
margin of the mantle trilobate, being conspicuously indented (almost
cleft) in the dorso-median line, as well as to a less degree at either
<ide of the funnel, the clefts marking the three points where the
mantle is firmly attached to the head and funnel.

Head very short and broad, the length contained in the width
(measured to include the eyes) nearly four times: width of head
between the eyves less than the depth of the eyeball.  Eyves very
large and protruding; elevated on <hort, massive, slightly movable
stulks; eveball ovate in ontline, projecting obliquely  downward;
lid opening of fair size, not puckered. The ventral surface of the
evehall is ocenpied by a large, ~emicireular, photogenic organ, which
forms a bluntly conical projection toward one side: another smudler
organ of crescentic outline lies within the coneavity of the latter
(g alh).

Funnel large, thin-walled; broad at base, extending well past the
base of the ventral arms, and entirely covering the ventral surface
of the head between the eves; aperture ample.  IFannel organ well
developed; the large hiepatiform medio-dorsal organ bears on each
lobe o finger-like papilla, which bends inward at the base <o that it
lies almost transversely; the two smaller lateral organs are roughly
cirenlar, and cach has a <light indentation on the front inner margin
(fig. 20).

Arms short, robust, the longest bhut little more than a quarter as

1
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long as the mantle; unequal, the order of length distinetly 3, 4, 2, 1.
Umbrella wanting.  Ventral arms with a frill-like keel on the outer
angle; keel of third arms confined to distal portion, and obscure or

Fropt

Q

O

Fig. 19, Fig. 20.

Fig. 19.—Mcgalocranchia pardus, part camera outline of right eye of type [415],
ventral aspeet, X 5%; phot.!, phot.?, photogenic organs.
Fig. 20.—Megalocranchia pardus, outline of funnel organ [4t35), inuch enlarged.

wanting on the two dorsal pairs. All the arms have a delicate
trabeculate swimming membrane on either margin of the sucker-
bearing area, but thix attains much its best development on the
third pair. Suckers biserial, closely placed in each row, but the
series slightly separated from one another on all but the ventral
arms, where they are relatively close together; number of suckers
varving from 14 pairs on one of the dorsal arms to 163 pairs on the
ventral arms.  Sucker apertures wide, the horny rings weakly den-
tate on the upper semicircumference and with only rudiments of
teeth below; even at their best, the denticles appear rather as
strong erenulations than teeth; about 18 were counted on a ring
from one of the larger suckers of the right third arm (fig. 21).

Tentacles short, stout, the longer about a third again as long as
the longest arms, or about two-fifths the length of the mantle;
larger and thicker than any of the arms.  Clubs slightly expanded;
armed with four erowded rows of suckers, largest near the middle,
but diminishing in size both distally and proximally, where they
continue down the stalk a little more than half way to the base.
A horny ring from one of the largest suckers on the elub shows about
26 conical, round-pointed, sometimes curved teeth, which are smallest
on the inferior margin (fig. 22).

Color of preserved specimen brownish creamn; chromatophores
brown; eyves bluish black; subocular photophores bronze, sur-
rounded by a bluish ring.  Chromatophores large, scattered, clongate
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oval in outline, conspicuously spotting the entire mantle, though
somewhat paler ventrally than dor=ally; an underlying bilateral
arrangement is evident, particularly in the ease of the larger chro-

107, D)1 1T 2

g, 21.—Megalocranchia pardus, sucker from right third arm of type {1151
X 28, eamera outline from mount in balsam.

Fig. 22.—Megalocranchia pardus, one of the larger snckers from the right tentaele
club of the type [115], X 60, caunera drawing from a mwount in balsam.

matophores; there also seems to bhe a eertain tendeney to an arrange-
ment in zigzag lines in a transverse direetion, most apparent on the
ventral aspeet. There is a single =eries of ehromatophores along
the medio-dorsal line, exactly overlving the gladius, which appears as
a translucent line beneath; 21 of the organs can be counted to the
point where the translucent area expands.

Type.—The unigue type [2. S0 Bo 415] ix in an exeellent state of
preservation.

Type Locality.— A beach on Sunday  Island, Kermadee Group
(R. =, Bell, 1910).

Mcasurcaments.

.
Totul length )
Length of mantle, dorsal o
Lixtreme length of fins !
Maximum width of mantle £ 3
Width aseross fins 13
Width across eyes 1

»
Length of head )
Length of funnel 13
Length of right dorsal arm z
Length of left dorsal arimn ‘

Length of right seeond arm ]
Length of left second arm 4
Langth of right third arm 13
Length of left third arm 13
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Length
Length
Length
Length
Lengih
Length
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of right ventral arm
of left ventral arm
of right tentacle

of right tentaele elub
of left 1entacle

of left tentacle elnb

Rcmarks.— The elucidation of the compact little group
of which M. pardus is a typieal example, has been for me one of the
most difticult taxonomie problems encountered in the study of the

cephalopoda.

[Feb.,

miu.
10
10

2

.}
16
D

of squids,

All the species are represented in colleetions by such

seanty material, are xo similar to one another, and the characters
which separate them appear of such a trivial nature, that the de-
seribed forms are in sore need of careful cheeking up by somcone
having aceess to the type specimens of the older species. At the
same time. the speeies are quite well set apart {from other Cran-
=0 that a svnopsiz of the genus would inelude only: the

chiids,

following

1. Megalocranchia maxima Pfeffer 1884,
2. Taonins abyssicola Goodrich 1896.

3. Helicocranchia fisheri Berry 1909.

4. Desmotcuthis pellucida Chun 1910.

5. Megalocranchia pardns Berry 1915,

The second of these is little known, is unique in several respects,

and may eventually prove to belong elsewhere.

On the other hand,

the first, third. and fourth are apparently not strongly differentiated,
and it ix with these that the present speecies requires special coni-

parison to justify itz separate recognition.

The specimen most

certainly represents a speeies different from M. fisheri, the only
other Mcgalocranchia with which T have had opportunity for com-
paring it, but to Chun’s pellueida it seems exceedingly close.  The
deseription and figures of the latter are not now available to me,
but from my notes made therefrom a few years ago, I feel that the
differences, though o =light, are nevertheless too great for uniting

the spectes.

In reaching this conclusion I place reliance upon the

almost stulked eves of M. pardus, the immense developnient of the
funmel, and the denticulation of the horny rings.

“The species deseribed as Desmotonthis tenera Nervill (Trans. Conn. Aead. Sei.,

a0 p. 412
ronnd-finned forms cited above.

now sccis to me to be unproperly: grouped with the cask-shaped,
As T have shown in a former paper (Scicnee,

NN 36, pp. 645=616), the genus Desmotenthis falls into the absolute synonymy

of Taowins, =0 can no longer be nsed here.
reception of Do tewera the new genus Verridlileuthis.

[ would therefore propose for the
To name the group for

the master of Awmerican teuthologists requires no exense save possibly an
apologv for the resulting barbarism.
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Order TETRABRANCHIATA.
~uborder .\';\U'l‘ILOIDE.—\.
l'amily NAUTILIDAS.

fonus NAUTILUS Linné, t73s.

17. Nautilus pompilius Lioné, 175
1758, Naatilus Powpilins Linné, Sy=t. Nat., ed. X, No. 253, p. 7040,
1010, Naatilus pomepilins redale, Proe. Malae, Soe., 9, p. 72,
1915, Nautidus poncpilins Oliver, Trans. N. Z. Inst., 47, p. 39N,
Oliver reports a broken <hell washed up on the beach at Sunday

Island.

18. Nautilus macromphalus Sowerby, INis,
INAS. Nautilns macromphalus Sowerby, Thes. Coneh., p. 164, pl. S, figs, 4, 5.
1010, Nautilus macromphabes Tredule, Proe. Malae, Soce., 9, p. 72,
1915, Nawltlus macromphalus Ohver, Trans, N. Z. Inz., 47, p. 558

Oliver reports @ broken shell washed up on the heach at Sunday
Island.

BisLiocrarny or KErMabDEC IsLaxp CEPHALOPODS.

Berry, S0 Smicesiss. 19130 Nematolampas, a0 remarkable new cephalopod
from the South Pacific. Biologieal Bulleting Volo 25, pp. 208-212, 1 tex
fige,, Nogust, 1913, Nomatelampes rogelis, new genns and species,)

—— 191 Notes on o colleetion of coephalopods from the Nermadee Islands.
Tran=actions New Zealand Tnstitute, Vol 16, pp. 130=119, text Hus. 11,
pls. 7=10.  June, 1914 (Gives notes on 9 species, including Palypes olicers,
P. kermadecenses, and Vbvalur astrolineata, new species. .

Hovee, Wiseiay I ISSS Dingnoses of new species of Cephalopoda colleeted
during the eruise of . N S0 Challenger,” < Part [. The Octopoda.
Annals and Magazine of Natural thstory 15), Vol. 15, pp. 222250, March,
ISNG. Cleephddretus pelageens, new genns and speeres,

—e— AINSGu. Brief notice of  the = Challenger™  Cephalopoda.  Narrative
Challenger Expedition, Vol 1, pp. 269271, [1=7], s, 106-T00, 1585 Figaee
of Ampldtritus pclaguens.

ISSSh. Preliminary report on the Cephalopoda collecred by 11 N S,
*Cliallenger.”  Purt 1. The Octopoda. Procecdings Roval Society of
Edinburgh, Vol 13, pp 911 ents, Angust, 1885,

Isst. Report on the Cephodopoda colleeted Dy HENL S ot Ldlenger ™
during the years 1573 15760 Vovage of the Challenger, Vol 16, ppotoa,
1=216, 9 [igs. i text, pls. 1233, I8N0 Three species, Crrratenthes necange nses,
Amphatretus pelageen, and Elodowe verruensa, reported  from near the
Kermadees,

Ieeosiy:, Tosm. 1910 On marme Mollusen from the hermadee isLinds and
on  the Sinusigern apes  Procecdmgs  Malacologieal  Socwety . London
Vol G, pp. i8=79, March 1910 2 Last reprinted i Proe. N 70 Inst 1910,
p. a7, ide Ohver: ive speeics of shetl-bearing cephalopods Tisted

Ornver, W ROB 1911 Notes on reptides and muzonmeds o the erinadee
Islands,  Transwtions New Zealand Instinate, Vol B3 1910, ppo 535 S04,
JJ:, 4R Mentions w fragment of sn undeternmmed gnt soqund cast
up on the beach, p 506

1915, The Molloea of  the Kermadee  Islauds. Prasacnons New
Zealand Tustinute, Vol 170 pp 500588, pls 0012, July 1015 Conves
résumé of previoas reeords, the cephalopods on pp. 355 5060,

5
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c:

Exrraxarion or Prates VI, VII, VIII, IX.

Prate VI Fig. 1.—Argonauta species, female.  Mantle laid open to show the
male heetovotylus in situ within the cavity [S. S, B 103) (X 14).
Fig. 2.—Polypus olivert Berry, female.  Dorsal aspeet of type (S5, B, 105],
about natural size.

Prate VIL—Fig. 1.—Newatolampas regalis  Berry.  Distal  portion of right
third arm of type [N, S0 B, 109, photographed by reflected light from a
mount in balsam (X 2).

Iig. 2.—}.\'« madolampas  regalis,  Proxitmal portion of same  preparation
(X Sh.

Fig. 3.—Nemalolampas regalis.  Nledian portion of the terminal filament
of the right third arm (X 8}), photographed from the same preparation.

Prate VIHL.—Fig. 1.—Lampadiotenthis megaleia Berry.,  Dorsal aspect of type

[S. 80 B, 416] (X 13).

Fig. 2.—Ventral aspeet of same, same scale.

Fig. 3.—Lampadioteuthis megalcia.  Tentacle elub of type, from mount in
balsam (X 7).

Fig. 4.—Lawmpadioteuthis megaleia.  Base of tentacle from same preparation
(X 7). showing the (wo basal photophores.

Fig. 5.—Naualolampas regalis Berry.  Subocular photophores from right
exe of paratype [S. 8. B 410] (X 7); photograph of inner surface from
mount in balsam. c

Prate IN.—Fig. 1.—.Abraliopsis hoylet Pleffer 2. Ventral aspect of immature
female [S. 5. B. 400] (X 2).
Fig. 2.—Megalocranchia pardus Berry.  Ventral aspect of type [3. 8. B. 115]
)5
Fig. 3.—Abraliopsis (?), species. Ventral integument of very young speci-
men [S. X, B, 419, showing the distribution of the photogenic organs;
photographed by reflected light from a mount in balsam, stained with
Delafield’s heematoxylin (X 6).

Note.—I am indebted to my friends, Edward A. Cornwall and Leroy Childs,
for wost of the photographs used in the accompanying plates.  Thauks are like-
wise due to both Messrs. Iredale and Oliver for many incidental favors.



